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Where we need to go

UN Environmental Program, 2017

We Must 
Decarbonize



The Forest for the Trees

….If it costs the earth?What good is Carbon Neutral…



Seafloor Mining: A Better Way?



Uh oh..



Slower, Smaller, Cheaper… Better?

Project Costs
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Conventional Approach
(larger and faster collectors, bigger ships)

New Approach
(Slow, small, inexpensive, autonomous)

Economics today
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What New Approaches are Needed?

Autonomous grading & collection Autonomous navigation and 
problem-solving

Periodic Collection 

Low-Cost Transport

Remote refueling

High-Latency
Communication

Deep water
Renewables



Where Else Could This Technology Be Useful?



Periodic Collection 

Autonomous grading & collection Autonomous navigation and 
problem-solving

Remote refueling

High-Latency
Communication

Low-Cost TransportDeep space
Renewables

Where Else Could This Technology Be Useful?



Why Now?

Spacex



An Expansion Like Never Before

Center for Strategic and International Studies



Why Does This Matter?



How can ARPA-E accelerate the development of future energy industries?
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